To examine sociodemographic and epidemiological factors associated with private health insurance coverage in the elderly.
Population aging in Brazil and its impact on health system issues are well established in the literature. 13, 20, 21 The Brazilian health system is based on the principle of "health as a right for all and a duty of the state". Article 196 of the Federal Constitution guarantees the universal provision of public services and allows the market to participate in a complementary way, in the form of companies or professionals.
According to the Agência Nacional de Saúde Suplementar (National Agency for Supplementary Health -ANS), a there is a tendency for those above the age of 20 to have increasing cover. The elderly have more supplementary health cover in all units of the Federation and the municipality of São Paulo, SP, has the highest concentration of private health plans in the general population.
Although the literature reports high levels of participation in health plans and health insurance among the elderly, 20, 21 little research has been carried out focussed specifi cally on this phenomenon. Whether or not to regulate the behaviour of the elderly in the face of the growing health insurance market is a favourite topic.
The possibility of individuals switching between public and private providers -or using both at the same timeneeds to be analysed. There is a lack of information on the peculiarities inherent to the elderly's state of health. The available data are often based on mortality rates, the Brazilian National Health Service (SUS) hospitalisations, records of notifi able diseases and administrative records from public health programmes and services.
This article aims to analyse the socio-economic characteristics and state of health of the elderly and their correlations with having private health insurance.
METHODS
This is a cohort study based on SABE (the Health, Well-Being and Ageing Survey) 18 with a sample of 2,143 over 60s selected using probability sampling of clusters representative of the elderly population in the municipality of São Paulo in 2000.
In 2006, after deaths (30.3%), unable to locate (6.5%), being institutionalised (0.5%), moving away (2.4%) and refusal to participate (8.3%), 1,115 individuals were re-interviewed.
The sample was divided into two groups: individuals who did not have private health insurance (Pb) and those who had some form of health plan (Pr). The Pb group primarily made use of the public health service providers whereas the Pr group used private providers. For the context of this study, health service provider is the body responsible for covering the costs of the service received, as the State makes use of both its own network of services and those outsourced to third parties. We evaluated those with and without a health plan in 2001 and 2006.
The dependent variable was dichotomous, having, or not, a health plan. The independent variables covered socio-demographic (age, sex, level of education, income) and health questions (diseases and disorders, self-evaluations of health, use of services and preventative activities undertaken in health services).
We carried out descriptive analysis of the ratios obtained for the variables. In order to verify correlation, we carried out univariate analysis using the second order Rao-Scott correction for complex samples. The signifi cance level was 20% to include the variable in the multiple analysis. A model was produced to verify the correlations, using stepwise logical regression to rank the relevance of each explanatory variable. Those with p ≤ 0.05 were considered to be signifi cant. The data were analysed using Stata software, version 8. 
RESULTS
In both periods, there was a lar ger proportion of women with private health insurance. But the difference was statistically signifi cant, when 51.3 of those who had a private health plan were women.
In the second period, women formed the majority in all age groups except 70 to 74 and 80+ years old, in which men represented 59.3% and 53% respectively. Among the older women (80+), 61.2% did not have health insurance in 2000. Men predominantly had the lower ratios for having a health plan: 34.2% for the 65 to 69 age group in 2006 (Table 1) .
Those who had private health plans had higher levels of education and there was a direct relationship between the number of years spent in the educational system and having health insurance (Table 1) . Although the Pr group was smaller, it had a greater concentration of income ≥ fi ve minimum salaries (MS). Around 71.0% of the women and 75.2% of the men in the Pb group had income < one MS. The proportion of women with a lower income decreased in 2006 among the Pb group, a result not observed in the males (Table 1) .
In 2000 there were more reports of high blood pressure, diabetes and heart disease among the women in the Pb group. In 2006, there were fewer women in this group with high blood pressure and diabetes, with the rate of those suffering from heart disease similar to that of 2000. The incidence of embolism / stroke was very similar in both periods for both men and women in the Pb group (Table 2) .
Men in the Pb group reported more falls. This sub-group had the highest rate of falls of the four groups studied during these two periods ( Table 2 ).
The number of women in the Pb group who evaluated their own health negatively in 2000 is noteworthy when compared to the number of men: (77.9% and 49% respectively). In 2006, conversely, the women's evaluations were more positive. The greatest number of "good/excellent" evaluations were from the women in the Pr group (Table 3) .
In 2006 there was a small decline in the number of negative evaluations from those in the Pb group, and an increase in the Pr group. However, more than 45% of evaluations were favourable in all categories for the Pr group.
Around 80% of men in the 2000 Pb group had a "worse" view of themselves when compared with their peers. Although this proportion decreased in 2006, it continued to be larger among the subgroups 963.)%) ( Table 3) . Women continued to give themselves the worst evaluations compared with the previous 12 months, although there was a smaller number of women from the Pb group in the "worst" category in 2006 (Table 3 ).
The relative quantities for 'serv ice use' were described without being subdivided by sex, as the variables were not affected by infl uences specifi c to sex or gender.
Of those who reported waiting more than 90 days for an appointment, 80.4% were from the Pb group. (Table 4 ).
In 2000, 11.1% of those who reported having private health insurance and who needed treatment had their procedure paid for by the SUS. In 2006, this proportion was 17.9% (Table 4 ).
The only preventative health activities in which Pb users overtook Pr users was in vaccination against respiratory diseases: more than 50% of those vaccinated, in both periods, were from the Pb group (Table 5) . (Table 5 ).
Men's participation in preventative health activities followed a similar pattern to that of the women: those without a private health plan had fewer prostate exams and more vaccinations. Of those who underwent prostate exams in 2000, 59.1% were in the Pr group and in 2006 this fi gure was 45.8% (Table 5 ).
The logistic regression analysis carried out for the women in the 2000 period showed correlations between having a health plan and the following: high level of education and income; reports of osteoporosis; selfevaluating health as good or excellent when compared to others of the same age; vaccinations; receiving requests for additional tests in less than 15 days after the consultation. Among the men the associated variables were high levels of education and undergoing prostate exams, adjusted for income, reports of osteoporosis, self-evaluation of health and requesting tests.
In 2006, for women, the following variables correlated: high levels of education and income; reports of osteoporosis; receiving requests for additional tests; undergoing mammograms and being seen within 30 minutes of arriving at the centre. For men the following The variables of state of health are shown to be outcomes associated with having a health plan. The results do not allow us to establish a linear association between chronic illness and basic health care provider. The Pb and Pr groups are similar in terms of illness and disorders common in ageing (high blood pressure and diabetes). Reports of diseases which required more complex diagnoses (cancer and osteoporosis) were more prevalent in the Pr group.
In the Pb group, there was an unexpected decline in reports of joint disease for both sexes and of high blood pressure and diabetes in women, and a simultaneous increase in these illnesses in the Pr group. This result may be linked to the fact that the interviewees reported illnesses diagnosed by a health professional. There may have been an increase in the proportion of diagnoses and those possessing health plans had greater access to these. The population covered by health insurance makes more use of services, increasing their chances of obtaining a diagnosis. 13 We should bear in mind survival bias, as there were more deaths in the Pb group.
Women possessing health insurance had access to diagnoses of lung disease and osteoporosis; they did not seek them as they were aware of these conditions. This conclusion is based on other associated factors for both sexes in the two periods, such as undergoing mammograms and prostrate exams, requesting additional tests after consultations and shorter waiting times for appointments among those who had health plans.
High consumption of services by those who have health plans is usually the principal argument in favour of moral hazard in the insured versus insurance provider relationship. 6, 22 In work which compared surveys by PNAD (Pesquisas Nacionais por Amostra de Domicílios) from 2003 and 2008, Instituto de Estudos de Saúde Suplementar b stated that individuals with health insurance showed a greater prevalence of chronic illness. Better access to diagnoses by those possessing health insurance enabled early detection of these diseases. Moreover, there is a difference in age groups: those with health plans make up a more elderly population. 3, 4 Research has shown that women evaluate their own health more negatively, though the variables with greater explanatory power are related to factors such as the presence of chronic illness, social determinants or levels of diffi culty in carrying out everyday tasks. 5, 17 Waiting times increased for those with private health insurance who used public services for expensive procedures, such as those requiring a hospital stay. Among those with health plans, only 58% in 2000 and 56.0% in 2006 underwent all the tests requested after consultations. This suggests diffi culty of access to more complex procedures, even for those who had a health plan.
The reason given by those in the Pb group for not having tests-cost -allows us to assume that they were unable to have the tests carried out by public health care providers. This is connected to the organisation of provision of more complex services which, in turn, refl ects inequalities in health services provided.
Travassos et al 23 analysed two national surveys on health and lifestyle, whose results showed that what is covered by private health plans depends on income and is more extensive in higher income groups and among residents in the south east region. After being The low take up of vaccination among those with health plans is also reported in other studies. Francisco et al 9 found fewer reports of vaccination among those with higher levels of education and other research 8, 12 does not show a link between vaccination and sociodemographic characteristics, with the exception of age. These studies only analysed individuals using public health service providers. However, investigating this tendency among the elderly with private health plans is an issue to be further researched.
We did not fi nd any studies which linked undergoing a mammogram with having private health insurance, but with higher socio-economic conditions, enabling us to assume that undergoing these more complex tests is associated with this condition. 16 Low adherence to prevention of cervical cancer among women of the Pb group may be associated with the fact that health policies give priority to women aged 35 to 59. 18 Studies have shown a link between prostate cancer and low levels of education, as well as between this cancer and not undergoing preventative examinations. 10, 11 Access to prevention through clinical examinations is infl uenced by socio-economic conditions and the individuals with access to private health care providers have more chance of having them.
The population who make use of health plans is older than the general population 3, 4 and the infl uence of variables relating to general state of health is not signifi cant in explaining possession of private health insurance. 2 Studies investigating the classifi cation of prevailing types of plans in Brazil allow us to question the validity of arguments based on information asymmetry such as moral hazard and adverse selection. 2, 4 Bahia et al 3 classify health plans into "Private enterprise", "public enterprise", "individual" and "dependent". The fi rst two are defi ned by their connection with occupation, i.e. the individual has a determined plan for belonging to a specifi c professional category, with little or no choice in the conditions. The type which really represents the consumer with choice is the "individual plan" category, acquired directly from the provider and totally unsubsidized.
In line with the theory of absence of information asymmetry, studies show the low signifi cance of variables connected with state of health in explaining possession of private health plans among the elderly. 7, 13 "Health plan" in the sense of an outcome can be seen in the work of Lima-Costa et al 14 and Travassos et al. 19 The fi rst shows greater uptake of preventative services among those who have private health insurance, regardless of sex and level of education. The second shows the probability of using health services by those segments covered by plans is greater than that of those without a plan, even after adjusting for age sex and morbidity.
In the socioeconomic aspect we found differences in favour of those who had health plans and private insurance, represented by the variables "income" and "level of education". In the epidemiological aspect, the differences were related to use of services and social health determinants. The only illness associated with having a private health plan was osteoporosis, the diagnosis of which requires more complex resources, which are more accessible to private providers. Moreover, between 2000 and 2006 there was a higher mortality rate among those who did not have private health insurance.
Evidence that epidemiological reasons outweighed social and economic issues in determining possession of private health insurance were not found. However, continuing investigation into health care models appropriate for a population with an increasing number of both individuals and health demands is recommendable, in the context of a society which needs to improve in guaranteeing its people's basic rights, always bearing in mind the reality of the technological and health supplier market. 
